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(54) MANUFACTURE OF MULTILAYER PRINTED WIRING BOARD 

(5 7) Abstract : 

PROBLEM TO BE SOLVED: To provide a 
method for manufacturing a high density 
multilayer printed wiring board which has a 
flMm t»M y i & n °l e on a conduction through hole 

■ i m AmLLm. IT"'*'*" (hereinafter called IVH) formed in a 

im, ^^ffliw. «*» ffi . laminate which will serve as a core. 
Li w 1 SOLUTION: An IVH 3 of a laminate 1 which 

is formed with a first plating layer 4 and has 
the conduction through hole (IVH 3) is filled 
with resin filler 5. After that, the resin filler 
5 is etched by a desired depth to form a 
recessed resin etched section 6. In this 
recessed resin etched section 6, a via hole 
concentrical with the IVH 3 and connected 
to the IVH 3 is formed on the IVH 3 by 
forming a conductor layer by filling the 
recessed section 6 with plating or conductive 
paste and then building up photosensitive 




resin and plating on the layer 7. 



[Claim (s)] 

[Claim 1]A manufacturing method of a multilayer board characterized by 
comprising the following. 

A process of forming a breakthrough in a laminate sheet which has copper foil 
to both sides. 

A process of forming the 1st plating layer in said laminate sheet surface 
containing said breakthrough. 

A process of filling up with filling resin said breakthrough in which said 1st 
plating layer was formed. 

A process of a request of said filling resin in said breakthrough carrying out 
depth etching, and forming a crevice in said breakthrough, A process of 
forming a conductor layer in said crevice, and a process of forming an internal- 
layer printed circuit board which etches said 1st plating layer and has a 
conductor land on an inner layer conductor circuit and said breakthrough 
surface in said laminate sheet surface, A process of covering insulating resin 
on said internal -layer printed circuit board surface, a process of forming a via 
hole so that said conductor layer of said crevice of this breakthrough may be 
exposed to said insulating resin on said breakthrough of said internal-layer 
printed circuit board, and a process of forming the 2nd plating layer in the 
surface of said insulating resin including said via hole. 

[Claim 2]A manufacturing method of the multilayer board according to claim 1 
which uses a chemical preparation method by alkaline permanganic acid, a 
plasma etching method, or a laser etching method as said method of said 
filling resin in said breakthrough to etch. 

[Claim 3]A manufacturing method of the multilayer board according to claim 1 
or 2 which formed a plating film in said laminate sheet surface so that said 
conductor layer of said crevice of said breakthrough might be filled up with 
said crevice, and formed said laminate sheet surface mechanical polishing or 
by carrying out chemical polishing until said 1st plating layer was 
subsequently exposed. 

[Claim 4]A manufacturing method of the multilayer board according to claim 1 
or 2 which formed said conductor layer of said crevice of said breakthrough by 
filling up said crevice with conductive paste. 

[Claim 5] A manufacturing method of the multilayer board according to claim 

1, 2, or 4 which uses conductive paste containing metal, or copper and 

palladium metal of silver and palladium as said conductive paste. 

[Claim 6]A manufacturing method of the multilayer board according to any 

one of claims 1 to 5 which uses photosensitive or thermosetting insulating 

resin as insulating resin formed in said internal-layer printed circuit board 

surface. 

[Claim 7]A manufacturing method of the multilayer board according to any 
one of claims 1 to 6 which uses a heat-hardened type or an ultraviolet curing 
type epoxy resin which added palladium metal as said filling resin. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the manufacturing 
method of the multilayer board by the build-up method about the 
manufacturing method of a multilayer board. 
[0002] 

[Description of the Prior Art]It is common to establish a conduction through 
hole (henceforth IVH) in the laminate sheet used as a core, in order to obtain 
the conduction of a rear surface in the manufacturing method of the multilayer 
board using the build-up method, and to fill up this IVH with resin. In order to 
obtain the conduction of this IVH and the upper circuit, in order that there 
may be no conductor circuit on resin of IVH, the method of extending the land 
of IVH of relevance or connecting the connecting land of IVH and the upper 
layer in a conductor circuit is adopted. 

[0003]By these methods, since the densification of a circuit has restriction, the 
method of forming a conductor circuit on IVH is indicated by JP,H5"82945,A 
and JP,H6-275959,A. Below, these methods are explained with reference to 
drawing 4 and drawing 5 . First, the breakthrough 3a is formed in the laminate 
sheet 1 which stuck the copper foil 2 as shown in drawing 4 (a) by drilling, 
punching work, etc. Next, as shown in drawing 4 (b), plating processing of the 
surface and the breakthrough 3a of this laminate sheet 1 is carried out. The 
1st plating layer 4 is formed in the laminate sheet 1 and a breakthrough. The 
breakthrough which plating processing was carried out and was conduction- 
ized is called IVH3. 

[0004]Next, as shown in drawing 4 (c), after being filled up with the filling 
resin 5 in IVH3 and making up for IVH3, as shown in drawing 4 (d), plating 
processing is performed again, and the 2nd plating layer 7 is formed in the 
surface of the filling resin 5, and the plating layer 4 surface of IVHlst. 
[0005]Subsequently, the internal -layer printed circuit board 11 which etches 
the 1st plating layers 4 and 7 and copper foil 2 on the surface of a laminate 
sheet by publicly known DORAIFI film method, the electrodeposition resist 
method, etc., and has the conductor land 10 on the inner layer conductor 
circuit 9 and IVH3 as shown in drawing 4 (e) is obtained. 
[0006]Then, as shown in drawing 5 (f), after applying the photosensitive 
insulating resin 12 to the surface of the internal-layer printed circuit board 11 
by the publicly known build-up method, the via hole 13 is formed by the 
photograph method or the laser method. Since the conductor land 10 is on 
IVH3 in that case, the via hole 13 can be formed on the same axle of IVH3 
(drawing 5 (g)). 

[0007]Next, plating processing is performed to the surface of the 
photosensitive insulating resin 12, the 2nd plating layer 14 is formed, and the 
multilayer board 15 is manufactured by performing circuit formation ( drawing 
5_(i)). 
[0008] 

[Problem to be solved by the invention]However, the multilayer board 15 



produced by doing in this way has the following problems. 
[0009]It is that fine-lines-izing of an inner layer circuit is difficult for 
especially this multilayer board 15 in the first place first. Since plating 
processing is carried out twice in order that the Reason may form the 
conductor land 10 on IVH3, the thickness of conductor thickness, It becomes a 
thickness of not less than 50 micrometers which totaled the thickness (usually 
12-18 micrometers) of the copper foil 2, and the thickness (about 20 
micrometers) of the 1st plating layer 4 and the thickness (20 micrometers) of 
the 2nd plating layer 7, It is because the side etching amount of the side of the 
inner layer conductor circuit 9 and the conductor land 10 increases, the 
resolution of circuit formation worsens with the increase in etching time and it 
becomes difficult to form a fine circuit. 

[0010]When fine circuit formation is considered, perform an after-plating 
etching process and it is possible but that a conductor layer thins as the 2nd 
plating layer [ 2nd ] 7 is attached thinly or it is indicated by JP,H5-175653,A, 
and. In this case, since the conductor layer on IVH3 became thin similarly, 
there were the via hole 13 formed in the same axle and a problem that the 
connection reliability of IVH3 fell. 

[0011] While this invention solves the above-mentioned problem and being able 
to form a via hole on the same axle of IVH, providing the manufacturing 
method of the high-density multilayer board which becomes possible also has 
fine circuit formation. 
[0012] 

[Means for solving problem]This invention is characterized by the 
manufacturing method of a multilayer board comprising the following. 
The process of forming a breakthrough in the laminate sheet which has copper 
foil to both sides. 

The process of forming the 1st plating layer in said laminate sheet surface 
containing said breakthrough. 

The process of filling up with filling resin said breakthrough (henceforth IVH) 
in which said 1st plating layer was formed. 

The process of a request of said filling resin in said IVH carrying out depth 
etching, and forming a crevice in said IVH, The process of forming a conductor 
layer in said crevice, and the process of forming the internal -layer printed 
circuit board which etches said 1st plating layer and has a conductor land on 
an inner layer conductor circuit and said IVH surface in said laminate sheet 
surface, The process of covering insulating resin on said internal-layer printed 
circuit board surface, the process of forming a via hole so that said conductor 
layer of said crevice of said IVH may be exposed to said insulating resin on 
said IVH, and the process of forming the 2nd plating layer in the surface of 
said insulating resin including said via hole. 

[00 13] As a formation method of said conductor layer to said crevice of said 
IVH in this invention, After said recessed parts forming, a plating film can be 
formed in said 1st plating layer surface so that it may be filled up with said 



crevice, and mechanical polishing, the method of etching chemically, and the 
method of filling up said crevice with conductive paste selectively can be 
adopted so that said 1st plating layer may expose this plating film. 
[0014]Since thickness of the copper etched at the time of inner layer conductor 
circuit formation of an internal-layer printed circuit board can be made thin in 
this invention, thinning of the inner layer conductor circuit of an internal - 
layer printed circuit board can be performed, Since thickness of the conductor 
layer on filling resin inside IVH can also be thickened, the effect that the 
connection reliability of IVH and a via hole can also be held highly can be 
acquired. 
[0015] 

[Mode for carrying out the invention]Next, the embodiment of the 
manufacturing method of the multilayer board of this invention is described 
with reference to Drawings. 

[00 16] Drawing 1 is an expanded sectional view of the substrate important 
section for explaining the process of the manufacturing method of the 
multilayer board of a 1st embodiment of this invention. Drawing 2 is an 
expanded sectional view of the substrate important section for explaining the 
process of the manufacturing method of the multilayer board following 
drawing 1 . Drawing 3 is an expanded sectional view of the substrate important 
section for explaining the process of the manufacturing method of the 
multilayer board following drawing 2 . 

[0017]Reference of drawing 1 will form the breakthrough 3a in the laminate 
sheet 1 which stuck the copper foil 2 on both sides by drawing 1 (a) first by 
drilling, punching work, etc. Subsequently, the 1st plating layer 4 is formed in 
the breakthrough 3a and the surface of the laminate sheet 1. The 
breakthrough 3a is electric-conduction-ized and is set to IVH3 ( drawing 1 (b)X 
[0018]The 1st above-mentioned plating layer [ 1st ] 4 is formed by the 
thickness attachment method of non-electrolytic copper plating, or the method 
of using together non -electrolytic copper plating and electrolytic copper 
plating. In order to secure the reliability of the conduction of IVH3, a thickness 
of about 20 micrometers is required for the plating thickness in that case. 
[0019]Next, a gap is filled by being filled up with the filling resin 5 in IVH3 
like drawing 1 (c). As this resin, the PHP-900 IR-1 heat-curing type epoxy 
resin by for example, Sanei Chemical Industry Co., Ltd., etc. can be used, and 
it is about 140 ** in temperature after filling up IVH3 with the filling resin 5 
by screen printing, After performing the baking powder for 30 minutes and 
making the filling resin 5 heat -harden, in order to smooth the surface of IVH3, 
the surface polish of the laminate sheet 1 is carried out by mechanical polish 
etc. Smooth nature of the 1st plating layer 4 and the surface of the filling resin 
5 of IVH3 was able to be realized by what is necessary's being just to use a belt 
sander grinder etc., and using the high abrasive soap of surface smoothness, 
for example, Sankyo Rikagaku resin crossbelt RAXB AA#600, as a polishing 
method. Palladium metal may be added, in order to be able to use an 
ultraviolet curing type epoxy resin etc. besides a heat-hardened type epoxy 



resin and to raise the adhesion of plating to these filling resin 5 as the filling 
resin 5. 

[0020]Next, resin etching of the surface of the filling resin 5 with which IVH3 
was filled up like drawing 1 (d) is carried out in a depth of 10 to 20 
micrometers, and a resin etching portion (henceforth the crevice 6) is formed 
on the filling resin 5. When the depth of the crevice 6 in this case becomes less 
than 10 micrometers, the problem that the connection reliability of the 
conductor layer layer 7 of the crevice 6 and a via hole falls arises. When the 
depth of this crevice 6 increases more than 20 micrometers, the increase in the 
processing time for filling up this crevice with plating, etc. arise. Therefore, as 
for control of the depth of this resin etching, it is important to manage so that 
it may be settled in a mentioned range. 

[002l]As an etching method of the above-mentioned resin, the etching method 
by alkaline permanganate solution was used. First, resin is continuously 
performed swelling processing of resin and etched for about 10 minutes in 
alkali permanganate solution (**2 ** with the normality 1.0-1. 2N, a 
permanganate concentration of 43-55 g/1, and a bath temperature of 75 **) 
with an alkaline aqueous solution (the alkali normality 0.7-0. 8N, temperature 
of 70-80 **). Then, sulfuric acid (the normality 0.3-0.4N, temperature of 40-50 
**) neutralizes, and etching of the filling resin 5 is completed. As an etching 
method of the filling resin 3, The laser-processing disposal method by CF4/O2, 
O2, the plasma etching method by the plasma gas of Ar and an excimer laser, 
the YAG laser, CO2 laser, etc. can also be used besides the chemical treating 
method by alkaline permanganic acid solution. 

[0022]Next, as shown in drawing 1 (e), the conductor layer 7 is formed in the 
1st surface and crevice 6 of the plating layer 4 with electrolytic copper plating 
(it is called IVH surface plating). The thickness of the grade which embeds the 
crevice 6 of the filling resin 5 is required for the thickness of the conductor 
layer 7 in that case, and a thickness of at least 20 micrometers is needed. 
[0023] Subsequently, the conductor layer 7 of the surface which became thick is 
thinned with mechanical polishing or chemical polishing by having carried out 
plating twice, as shown in drawing 2 (f). Here, about 20 micrometers of surface 
conductor layers were ground by using the method of mechanical polishing, 
such as a belt sander, for example, Sankyo Rikagaku resin crossbelt RAXB 
AA#400. The surface conductor layer can process the thickness of only the 
copper foil 2 and the 1st plating layer 4 by this polish, and the laminate sheet 
1 with which the height of the conductor layer (it is called the crevice 
conductor layer 8) of the crevice 6 became equivalent to the height of the 1st 
surface plating layer 4 is obtained. 

[0024]Thus, a circuit is processed for the obtained laminate sheet 1 with a 
publicly known circuit formation method. It will not be limited especially if an 
etching step is included as the circuit formation method. For example, after 
performing [ a dry film photo etching resist ] electropainting for a lamination 
or electrodeposition type photo etching resist to a surface conductor layer, 
After exposing and developing etching resist, by etching by immersion or a 



spraying method with etching reagents, such as cupric chloride or ferric 
chloride, As shown in drawing 2 (g), the internal -layer internal-layer printed 
circuit board 11 which has the conductor land 10 is formed on the internal - 
layer inner layer conductor circuit 9 and IVH3. 

[0025]Then, blackening treatment was carried out on the inner layer 
conductor circuit 9 surface and the conductor land 10 surface, and copper oxide 
was formed in them. This is carried out in order to raise the adhesion of a 
photopolymer, a conductor circuit, etc. which are applied to the next, and to 
carry out surface roughening of the surface of the inner layer conductor circuit 
9 and the conductor land 10. 

[0026]Next, as shown in drawing 2 (h), the photosensitive insulating resin 12 
(for example, epoxy resin) is applied by methods, such as a curtain coating 
machine, a roll coater, or screen- stencil, on the internal-layer printed circuit 
board 11. For example, after applying the photosensitive insulating resin 12 to 
about 60-micrometer thickness and carrying out set-to-touch [ of about 1 hour ] 
at the temperature of 90 ** by a curtain coating machine, the via hole for 
connecting IVH3 and the conductor layers (outer layer conductor circuit etc.) 
on the insulating resin 12 is formed by photo lithography. Namely, 
development removal of the insulating resin 12 (via-hole formed parts) which 
has not carried out photopolymerization with developing solutions, such as 
sodium carbonate solution of concentration, lweight % is carried out after 
adhesion exposure using a mask film, The post baking or the ultraviolet -rays 
cures for about 90 minutes (for example, UV irradiation of light exposure 600 
mJ/cm 2 , etc.) were performed at the temperature of 130 **, and as shown in 
drawing 2 (i), the via hole 13 was formed. 

[0027]Next, surface roughening of the surface of the insulating resin 12 is 
carried out in alkali permanganate solution etc. in order to raise the degree of 
adhesion of the conductor layer formed in the surface of the insulating resin 
12, and 0.1-1 -micrometer -deep detailed unevenness is formed in the surface of 
the insulating resin 12. 

[0028]Then, as shown in drawing 3 (j), it is immersed in a plating bath, and 
the 2nd plating layer 14 about 20 micrometers thick is formed by performing 
plating processing of non -electrolytic copper plating etc. Then, the multilayer 
board 16 with which formed the outer layer conductor circuit 15 with the 
publicly known circuit formation method, and the via hole 13 was formed on 
IVH3 as shown in drawing 3 (k) was obtained. 

[0029]According to a 1st above-mentioned embodiment, although the via hole 
13 was formed in photo lithography, a via hole can be formed even if it 
irradiates with laser beams, such as an excimer laser, an YAG laser, and CO2 
laser. In this case, thermosetting insulating resin may be used as the 
insulating resin 12. 

[0030]Next, the manufacturing method of the multilayer board of a 2nd 
embodiment of this invention is explained. In the manufacturing method of the 
multilayer board of an embodiment of the invention. The 1st IVH surface 
plating and surface polish processing in an embodiment can be excluded by the 



method of forming an inner layer conductor circuit and a conductor land in the 
crevice of IVH3 by etching after being filled up with conductive paste after 
etching of the filling resin 5 of IVH3 in a 1st above-mentioned embodiment. 
Since what is necessary is just to form conductive paste in a crevice with a 
depth of about 20 micrometers of IVH, it is easy to be filled up with conductive 
paste, and IVH smooth in the surface is obtained. Although the paste of silver 
or copper can be used as said conductive paste, the effect of improving the 
connection reliability of IVH and a via hole by conductive paste and the 
increase in adhesion of copper plating (non-electrolytic copper plating) with 
which the crevice was filled up is acquired by adding palladium metal to 
conductive paste. 
[0031] 

[Effect of the Invention] The 1st effect in the manufacturing method of the 
multilayer printed wiring of this invention is that formation of the via on the 
IVH same axle is attained, and the flexibility of wiring improves. The Reason 
is because the conductor layer is formed on the filling resin with which IVH 
was filled up. The 2nd effect of this invention is improving the circuit 
formation accuracy at the time of forming a fine circuit, and being able to 
achieve thinning. That Reason is because the thickness of the copper which 
carries out filled filling resin by fixed Mr. Fukashi, carries out restoration 
smoothing of the conductive layer with copper plating or conductive paste after 
etching and in this crevice, and is etched can be thinned. 
[Brief Description of the Drawings] 

[Dra wing li lt is an expanded sectional view of the substrate important section 
for explaining the process of the manufacturing method of the multilayer 
board of a 1st embodiment of this invention. 

[Drawing 2] It is an expanded sectional view of the substrate important section 
for explaining the process of the manufacturing method of the multilayer 
board following drawing 1 . 

[Drawing 3] It is an expanded sectional view of the substrate important section 
for explaining the process of the manufacturing method of the multilayer 
board following drawing 2 . 

[Drawing 4] It is an expanded sectional view of the substrate important section 
for explaining the process of the manufacturing method of the conventional 
multilayer board. 

[Drawing 5] It is an expanded sectional view of the substrate important section 
for explaining the process of the manufacturing method of the conventional 
multilayer board following drawing 4 . 
[Explanations of letters or numerals] 

1 Laminate sheet 

2 Copper foil 

3 IVH 

3a Breakthrough 

4 The 1st plating layer 

5 Filling resin 



6 Crevice 

7 Conductor layer 

8 Crevice conductor layer 

9 Inner layer conductor circuit 

10 Conductor land 

11 Internal-layer printed circuit board 

12 Insulating resin 

13 Via hole 

14 The 2nd plating layer 

15 Outer layer conductor circuit 

16 Multilayer board 
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